NO as an autocrine mediator in the apoptosis of activated microglial cells: correlation between activation and apoptosis of microglial cells.
Abnormal activation of microglial cells has been implicated in various neurodegenerative diseases. Microglial activation needs to be tightly regulated for physiological maintenance and normal functioning of the central nervous system. Potential mechanisms for the down-regulation of activated microglial cells are the deactivation or elimination of activated cells. We hypothesized that the elimination of activated microglial cells by apoptosis is one of the key mechanisms of auto-regulation of activated microglial cells. To test this hypothesis, we utilized BV-2 mouse microglial cells and rat primary microglial cultures exposed to activating agents such as lipopolysaccharide and interferon-gamma, and investigated a possible correlation between apoptosis and activation of these cells. We found that the activation of microglial cells led to apoptotic death, and the activation state of microglial cells inversely correlated with cell viability. We have also demonstrated that: (i) NO was produced by activated microglial cells in a manner dependent on time and dose of activating agents; (ii) inhibition of NO synthesis by iNOS inhibitor blocked the apoptosis of activated microglial cells; (iii) an exogenous NO donor induced apoptosis of microglial cells; and (iv) inhibition of TNFalpha or FasL using neutralizing antibodies did not affect activation-induced apoptosis of microglial cells. These results indicated that activation of microglial cells leads to the production of NO, which in turn acts as the major mediator of cellular apoptosis in an autocrine fashion. Our work suggests the presence of auto-regulatory mechanism for microglial activation, which may have relevance in the pathogenesis of various neurodegenerative diseases possibly resulting from 'over-activation' of microglial cells.